Co-induction often has been used in clinical anesthesia as a method using two or more drugs during anesthesia induction. [1] [2] [3] Theoretically, by using the drug combination with synergistic effect that produces an effect greater than the sum of their individual effects, anesthesia induction could be conducted with a reduced amount of each drug and therefore, we could expect the reduced occurrence of side effects. Objectives : Propofol, midazolam and remifentanil are commonly used for clinical anesthesia. We compared the effects of midazolam-propofol-remifentanil and propofol-remifentanil on hemodynamic responses during anesthesia induction in hypertensive patients. Methods : Seventy-six hypertensive patients with ASA II-III were assigned to receive midazolam-propofol (group MP; n = 38) or propofol (group P; n = 38). Anesthesia was induced with midazolam 0.03 mg/kg (group MP) or saline 0.03 ml/kg (group P). After two minutes, propofol 1.0 mg/kg (group MP) or 1.5 mg/kg (group P) i.v. bolus was administered. Simultaneously, 4 ng/ml of remifentanil target controlled infusion (TCI) was administered in both groups. Anesthesia was maintained using sevoflurane and 2 ng/ml of remifentanil TCI. Systolic, diastolic, and mean blood pressure (SBP, DBP, and MBP) and heart rate (HR) were measured before induction, 2 min after midazolam or normal saline, 2 min after propofol, 1 min after rocuronium, and immediately, 1 min, 2 min, and 3 min after intubation. Results : SBP, DBP, and MBP decreased after propofol administration and increased immediately after intubation in both groups (P ＜ 0.05). After intubation, SBP, DBP, and MBP decreased more than baseline values in either group. Although the overall BP of Group P was lower than that of Group MP, there were no significant differences except for SBP at 2min after intubation (P ＜ 0.05). HR was no significant difference in either group. Conclusion : Our results suggest that midazolam-propofol-remifentanil has similar hemodynamic effect with propofol-remifentanil during anesthesia induction in hypertensive patients.
hypnotic effect with each other, and co-induction with both drugs is a commonly used method for induction of anesthesia. propofol. 5, 6 Also, co-induction using a combination of three drugs, including an opioid which are widely used in the recent induction of anesthesia,
has not yet been studied on the effect of hemodynamics in hypertensive patients.
Thus, this study evaluates the hemodynamic effects of co-induction with midazolam and propofol during remifentanil infusion and the effect of site target concentration in patients with hypertension.
The results were compared to the hemodynamic effects of propofol induction alone during remifentanil infusion.
MATERIALS AND METHODS
The Institutional Ethics Committee approved this study, and written informed consent was obtained from all patients. Among patients who were scheduled for elective general, ENT, and gynecology surgeries under general anesthesia, this study enrolled 76 hypertensive patients who were
American Society of Anesthesiologists physical status I-II, 30-65 years old, and had taken anti-hypertensive drugs for more than six months. Using a random number generated by the computer (computer-generated random numbers), patients were divided into midazolam-propofol (group MP, n = 38) and propofol (group P, n = 38) groups according to midazolam administration. Patients were excluded if they were obese (body mass index > 30), were expected to have difficult intubations, or if they had a history of myocardial infarction, congestive heart failure, chronic respiratory insufficiency (asthma or reactive airway), or diabetes.
Patients fasted for at least 8 hours before surgery.
Antihypertensive drugs were taken with a small amount of water in the morning on the day of surgery, and no patients received other premedication.
On arriving to the operating room, standard monitoring including electrocardiogram, pulse oximetry, non-invasive blood pressure monitor, and bispectral index was applied to patient. Minto's pharmacokinetic model was used to adjust the effect site target concentration. 7 Two minutes after remifentanil infusion, 0.8 ㎎/㎏ rocuronium was administered for tracheal intubation and patients were intubated after 90 sec. 
RESULTS
There were no significant differences between the two groups in age, gender, weight, height (Table   1) , and anti-hypertensive medication (Table 2) .
SBP, DBP, MBP, and HR before induction of anesthesia (B0) also did not differ between the two groups ( Table 1) .
After anesthesia induction, SBP decreased compared to before induction (B0) in both groups.
SBP of the group P was significantly decreased from propofol administration (B2) to 3 minutes after intubation (T3). The SBP of the group MP was also significantly reduced at all time points, except for immediately after extubation (T0) (Fig.   1 ).
Comparison of the groups showed that the SBP of the group MP was high compared to that of the group P, but there was no significant difference between groups immediately after intubation (T0).
After intubation, the SBP of the group MP was also higher than that of the group P until 3 minutes after intubation (T3). There was no significant difference between the groups except at 2 minutes after intubation (T2) (P ＜ 0.05) (Fig. 1) . The decreases in DBP and MBP in the group MP were smaller than those of the group P from propofol administration (B2) to 3 minutes after intubation (T3). However, there was no significant difference between groups (Fig. 2 and 3) .
In both groups, HR significantly decreased after propofol administration (B2) compared to before anesthesia induction (B0). After intubation (T0), HR significantly increased compared to before anesthesia induction (B0) in both groups. However, there were no significant differences between groups (Fig. 4) . Ephedrine (5 ㎎) was administrated as a rescue treatment for decreased systolic BP to 5 patients in the group MP and 12 cases in the group P.
However, there were no significant differences between groups (P = 0.1).
One patient in each group needed increased sevoflurane concentration due to increased BP after tracheal intubation. HR less than 45 beats/min did not occur in either group.
The group MP took 50 ± 8 seconds to lose consciousness while the group P took 52 ± 13 seconds, and there was no significant difference between the two groups. The BIS value at loss of consciousness (group MP 78 ± 6, group P 80 ± 9) was also not significantly different between groups.
DISCUSSION
The results of this study show that midazolam A limitation of this study is that propofol was administered manually without the use of an infusion pump. Propofol infusion rate can impact cardiovascular effects. 20 Therefore, it is important to maintain a constant speed of propofol administration using an infusion pump. Although propofol was administrated manually without an infusion pump, we had planned to minimize the cardiovascular effects of the infusion rate by using different injection times for each group. However, to avoid having the anesthesiologist know which group a patient belongs to, propofol was manually 
